Raised alpha-fetoprotein levels in amniotic fluid and maternal serum associated with distension of the fetal bladder caused by absence of urethra SUMMARY Raised alpha-fetoprotein con- centrations were found at 29 and 30 weeks' gestation in the amniotic fluid and maternal serum of a woman who presented in her seventh pregnancy with apparent polyhydramnios. The fetus had multiple abnormalities including gross distension of the bladder resulting from absence of the urethra, intestinal atresia, and a congenital heart defect.
Several fetal abnormalities other than neural tube defects have now been reported where the amniotic fluid alpha-fetoprotein (AFP) was increased. These include congenital nephrosis (Kjessler et al., 1975; Thom et al., 1977) , oesophageal atresia (Seppala et al., 1974) , duodenal atresia (Weinberg et al., 1975) , omphalocele (Nevin and Armstrong, 1975) , and Meckel's syndrome (Chemke et al., 1977) . In the present report raised amniotic fluid and maternal serum AFP levels were associated with multiple fetal abnormalities including gross distension of the bladder caused by absence of the urethra, intestinal atresia, transposition of the aorta, and an interventricular septal defect.
Case report
This 35-year-old patient's first four pregnancies each ended in a spontaneous abortion at 12 weeks' gestation, and her fifth, a female, had transposition of the great vessels with both atrial and septal defects. There was no family history of congenital heart abnormalities; a sister-in-law died with spina bifida.
Her sixth pregnancy ended in a spontaneous abortion. Throughout her seventh pregnancy there was disparity between the period of amenorrhoea and the uterine size. At 23 weeks' amenorrhoea the uterine size corresponded to 30 weeks' gestation and within 4 weeks the uterine size was equivalent to 40 weeks' gestation. An ultrasonic scan excluded twins and showed excessive fluid, 30 ml of which was aspirated; the AFP concentration was 35 ,ug/ml. Two weeks later an ultrasonic scan showed the fetus to be pushed down into the pelvis by the excessive fluid, an appearance which was suggestive of a large loculated cystic mass. Further fluid was withdrawn; the AFP concentration was again 3.5 ,g/ml. A week later, at 30 weeks' gestation, the ultrasonic scan clearly indicated a large cystic area occupying most of the uterine cavity separated by a septum from a smaller area of fluid in the right upper quadrant of the uterus with the fetal head compressed into the pelvis and the body in the right lower quadrant of the uterus (Fig. 1) . Fluid was withdrawn from both areas; the AFP concentrations were 3.3 ,ug/ml and 72-0 ug/ml in the larger and smaller areas respectively (Table) . The fluid from the smaller area was undoubtedly amniotic fluid having a total protein content of 10 g/l, albumin 6 gA, and bilirubin 10 umolA, and also fetal cells. The fluid from the larger area contained no fetal cells and had a total protein content of 3 g/l, albumin 1 g/l, and no bilirubin. Thus this large cystic area was considered possibly to be an intrauterine cyst. 61
The next day when the patient went into spontaneous labour, the uterus was observed contacting and the round ligaments were easily palpated during a contraction. Full dilatation was quickly reached. *Normal fetal urine AFP range 0. 1 to 3.4 ,ug/ml (Weiss et al., 1976) .
During an attempted forcep delivery, the head separated from the trunk. It was apparent now that the appearance of polyhydramnios was the result of gross distension of the fetal abdomen. Decompression of the fetal abdomen was carried out with the removal of more than 2 litres of fluid. The trunk was delivered by internal version and breech extraction. At necropsy, the abdominal distension which has persisted even after decompression resulted from an enormously enlarged bladder into which one (the left) dilated ureter entered (Fig. 2) (Brock, 1976) . It has also been suggested that the raised amniotic fluid AFP may be the result of fetal serum transudation rather than a leakage into the amniotic fluid (Weiss et al., 1976) .
In fetal abnormalities other than open neural tube defects, several different mechanisms have been postulated for the raised amniotic fluid AFP. In congenital nephrosis with a fetal proteinuria, raised amniotic fluid AFP has been observed (Kjessler et al., 1975 ; Thom et al., 1977) . Recently, Chemke et al. (1977) have reported Meckel's syndrome without a neural tube defect in which the raised amniotic fluid AFP was attributed to polycystic kidneys. In gastrointestinal abnormalities, the raised amniotic fluid AFP is probably through disturbed or absent fetal swallowing (Weinberg et al., 1975) . Intestinal atresia may disturb the normal passage of amniotic fluid through the fetal gut thus preventing normal absorption and/or degradation. In our patient, the appearance of polyhydramnios was the result of distinct enlargement of the fetal abdomen caused by distension of the fetal bladder resulting from absence of the urethra. The fluid obtained transabdominally at 27, 29, and 30 weeks' gestation was fetal urine with AFP levels within previously reported normal ranges (Table) . As fetal group.bmj.com on June 21, 2017 -Published by http://jmg.bmj.com/ Downloaded from urine is a major source of amniotic fluid AFP, urethral obstruction alone would result in a low amniotic AFP level, as in disorders associated with renal dysgenesis. The raised amniotic fluid and maternal serum AFP is most probably caused by regurgitation of bile and gastric contents into the amniotic fluid due to intestinal atresia. Transudation of fetal serum as a result of the gross abdominal distension is unlikely. In omphaloceles with exposure of blood vessels, easy transudation of fetal serum will result in increased amniotic fluid AFP (Nevin and Armstrong, 1975; Weiss et al., 1976) 
